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rovide a printed-wiring board having a 

: through holes 36 and 62 are oppositely 
or external layer through holes, thus 
•esin filler 40 for external layer through 
skite-family materials, thus increasing 
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[Claim(s)] 

[Claim l]In a printed wired board carried out, a rear surface an electrical 
link via a through hole said through hole, An outer layer through hole 
formed in a wall surface of a through-hole of said substrate, and a inner 
layer through hole which an externaHayer-resin bulking agent was made 
to intervene, and was formed in said outer layer through hole, A printed 
wired board, wherein it comprises a inner layer resin filler filled in said 
inner layer through hole and said externaHayer-resin bulking agent 
contains a titanate. 

[Claim 2] In a printed wired board carried out, a rear surface an electrical 
link via a through hole said through hole, A printed wired board, wherein 
it comprises an outer layer through hole formed in a wall surface of a 
through-hole of said substrate, and a inner layer through hole which an 
external-layer-resin bulking agent was made to intervene, and was formed 
in said outer feyer through hole and said external-layer-resin bulking 
agent contains a titanate. 

[Claim 3]Claim 1, wherein said titanate is any one or more [ of barium 
titanate lead titanate, strontium titanate, titanic acid calcium, titanic acid 
bismuth, and titanic acid magnesium ], or 2 printed wired boards. 
[Claim 4]In a printed wired board carried out, a rear surface an electrical 
link via a through hole said through hole, An outer layer through hole 
formed in a wall surface of a through-hole of said substrate, and a inner 
layer through hole which an external-layer-resin bulking agent was made 
to intervene, and was formed in said outer layer through hole, A printed 
wired board, wherein it comprises a inner layer resin filler filled in said 
inner layer through hole and said external-layer-resin bulking agent 
includes PEROSU kite system material. 

[Claim 5] In a printed wired board carried out, a rear surface an electrical 
link via a through hole said through hole, A printed wired board, wherein 
it comprises an outer hyer through hole formed in a wall surface of a 



through-hole of said substrate, and a inner layer through hole which an 
external -layer-resin bulking agent was made to intervene, and was formed 
in said outer layer through hole and said external-layer-resin bulking 
agent includes PEROSU kite system material. 

[Claim 6] Claim 4, wherein said PEROSU kite system material is 
MgxNybOz, or 5 printed wired boards. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A rear surface this invention about the printed 
wired board carried out in the electrical link via a through hole, The 
multilayer printed wiring board which carries out the build up of a resin 
insulating layer and the conductor circuit layer by turns especially is 
comprised, and it is related with the printed wired board which can be used 
conveniently for the package substrate which lays electronic parts, such as 
an IC chip. 
[0002] 

[Description of the Prior Art]It is increasingly called for with high- 
frequency -izing of a signal that the materials of a package substrate are a 
lower dielectric constant and a low dielectric tangent. Therefore, the 
mainstream is moving from the material of a package substrate to resin 
from ceramics. There is a method indicated by JP,4-55555,B under such a 
background as art about the printed wired board using a resin substrate, 
for example. First, epoxy acrylate is formed in the glass epoxy board by 
which circuit formation was carried out as a resin insulating layer between 
layers. Then, puncturing for viahole width is provided using the technique 
of photo lithography. And after roughening the surface, what is called a 
build up multilayer printed wiring board that provided plating resist and 
formed the conductor circuit and the viahole with plating is proposed. 
When using such a build up multilayer printed wiring board as a package 



substrate, it is made to connect with other substrates called a mother board 
and a daughter board. And electronic parts, such as resistance and a 
capacitor, were mounted in the mother board etc., and electrical properties, 
such as a characteristic impedance, were adjusted by connecting wiring. 
[0003] 

[Problem(s) to be Solved by the InventionjHowever, if an IC chip becomes 
high frequency of 1 GHz or more, in the capacitor allocated in the 
daughter board etc., the wire length from an IC chip to a capacitor will 
become long, and a loss will increase in inductance. Therefore, electrical 
signal delay, an error, etc. will occur. Since the wiring distance from a 
power supply to the power supply/ground of an IC chip also becomes long, 
loop inductance will become large. Therefore, an IC chip did not work 
normally and the function which it originally has was not fully able to be 
exhibited. 

[0004] Conventionally, the build up multilayer printed wiring board which 
contained the capacitor in the substrate is manufactured by the method 
indicated by JP,H10-150272,A, for example. It is a multilayer printed 
wiring board which laminates organic resin insulating layers and a thin 
film wiring conductor by turns, and is electrically connected via a through 
hole conductor, and filler metal and specific inductive capacity make at 
least one layer of organic resin insulating layers contain 20 or more 
dielectric thing fillers. And it is made to form as a capacitor by making a 
thin film wiring conductor carry out opposite pinching of these organic 
resin insulating layers. Thereby, it becomes possible to make a capacitor 
function build in a multilayer printed circuit board. Therefore, the number 
of the parts mounted in a multilayer printed circuit board can become 
fewer, and a hybrid integrated circuit device etc. can be made with small 
size. However, the wiring which penetrates and serves as a conductor 
cannot be formed in the capacitor formation area in the opposing area of a 
thin film wiring conductor. Therefore, densification of the wiring was not 



able to be carried out in the field. 

[0005]The breakthrough or the non-through hole is made to form in an 
insulating substrate in the method indicated by JP,H11-74648,A. and the 
hole - while carrying out storage support of the electronic parts, such as a 
chip capacitor and a chip resistor, inside, connection is electrically taken 
for electronic parts through the wall of a hole. Thereby, the small size of 
the wiring board in which electronic parts were carried, a light weight, and 
slimming down can be attained, however, a hole - since the electronic parts 
formed inside have taken the electrical link through the wall of a hole, it is 
difficult for them in an electronic-parts formation area to give wiring used 
as a conductor. Since it leads to damage to electronic parts, it cannot 
perform forming the wiring which penetrates the electronic parts by which 
storage support is carried out, and serves as a conductor. Therefore, 
densification of wiring was not able to be carried out in an electronic-parts 
storing area. 

[0006]this invention is made in order to solve SUBJECT mentioned above, 
and it comes out. the purpose is alike, has a capacitor function, and there is 
in proposing the printed wired board which can moreover wire with high 
density. 

[0007] 

[Means for Solving the Problem]In order to solve SUBJECT mentioned 
above, a capacitor is made to have formed in a printed wired board of this 
invention by outer layer through hole formed in a wall surface of a 
through-hole of a substrate, and a inner layer through hole which an 
external-layer-resin bulking agent was made to intervene, and was formed 
in an outer layer through hole. 

[0008]In a printed wired board of this invention, a titanate or PEROSU 
kite system material is used as an external-layer-resin bulking agent 
allocated between an outer layer through hole and a inner layer through 



hole. As a titanate, barium titanate, lead titanate, strontium titanate, A 
charge of an alloy of titanic acid and metal which consist of titanic acid 
calcium, titanic acid bismuth, titanic acid magnesium, etc. is meant, and 
the charge of an alloy at large which is MgxNybOz at least is meant as a 
PEROSU kite system material. Also in it, it is good to use barium titanate. 
It is because it is easy to adjust a dielectric constant and a resinous 
principle of resin fillers other than a high dielectric thing, separation, 
exfoliation, etc. cannot break out easily as the Reason. The above- 
mentioned construction material raises a dielectric constant of an 
external-layer-resin bulking agent, and capacity as a capacitor is 
increased. Since a capacitor function is given to an outer layer through 
hole and a inner layer through hole which are formed in a through-hole of 
a core substrate, a printed wired board which built in a capacitor function 
and carried out densification of the wiring and which is excellent in an 
electrical property can be obtained. 

[0009] Next, a manufacturing process of a multilayer printed wiring board 
in which a resin filler containing a high dielectric and two or more 
conductor circuits were formed in a through hole is explained. As a core 
substrate, resin insulating substrates, such as a glass epoxy board, a 
polyimide substrate, and BT (bismaleimide triazine) resin substrate, a 
ceramic substrate, a metal substrate, etc. can be used. A breakthrough for 
through holes is made to form in a core substrate with laser, such as a drill 
or carbonic acid laser. As for thickness of a core substrate, it is desirable 
that it is 0.4-1.2 mm. This is because there is intensity as a core substrate 
and it is easy to process a through hole. 

[00 10] As for a breakthrough for through holes, at this time, two kinds, a 
breakthrough for through holes for a flow and a breakthrough for outer 
layer through holes of a coaxial through hole, are formed. A coaxial 
through hole comprises an outer layer through hole and a inner layer 
through hole. An opening diameter of a breakthrough for outer layer 



through holes is good to be formed at 200-400 micrometers. Especially a 
desirable thing is 250-350 micrometers. A path cannot form a resin filling 
layer in less than 200 micrometers above two -layer, and the insulation of a 
conductor circuit formed into it and a conductor formed in a inner layer 
through hole wall is not maintained. If 400 micrometers is exceeded, an 
effect by which densification is carried out will be offset. An opening 
diameter of a breakthrough for through holes for a flow is formed at 50-400 
micrometers. It becomes less practical, when it becomes difficult to form a 
conductor layer and it exceeds 400 micrometers in less than 50 
micrometers. In particular, it is desirable that it is 0.6-1.0 mm. 
[0011] Next, you make it filled up with a resin filler in a through hole for a 
flow, and an outer layer through hole. Depending on the case, a roughened 
layer is provided in a through hole for a flow, and an outer layer through 
hole. A roughened layer is formed of oxidation-reduction processing, 
nonelectrolytic plating, and an etching process. If an example is described, 
as oxidation-reduction processing, it will carry out as an oxidation bath, 
using NaOH (10 g/L) and NaBH 4 (6 g/L) as NaOH (10 g/L), NaCIOz (40 
g/L), Na3P04 (6 g/L), and a reduction bath. In no n -electrolytic copper 
plating, it forms with an alloy which consists of Cu-nickebP. As an etching 
process, an etching reagent which consists of the second copper complex 
and organic acid salt is used. 

[0012]In a resin filler filled up with a through hole, a resinous principle, a 
hardening agent component, and a high dielectric thing contain at least. 
An organic resin filler and an inorganic filler could be combined with a 
resin filler. As a resinous principle, thermosetting resin, thermoplastics, or 
those complexes may be sufficient. Especially a desirable thing is 
thermosetting resin and it is because it is easy to blend a high dielectric 
thing and can be filled up by printing. As resin, an epoxy resin, phenol 
resin, polyimide resin, a fluoro-resin, polyphenylene system resin, 
polyolefin system resin, etc. can use. An outer layer through hole and a 



through hole for a flow may be made to fill up with the same resin filler. Or 
it may be made to fill up with a separate resin filler in which resin and 
percentage differ from viscosity etc. It is desirable that you make it 
independently filled up with a resin filler. A filling method is performed by 
printing, press fit, etc. It is good to perform a resin filler which adjusted 
viscosity by printing using a mask in which a through hole portion carried 
out the opening. As for this resin filler, it is preferred to adjust viscosity so 
that it may become a 30 - 200 Pa.s grade. 

[0013]It is good to use a titanate or PEROSU kite system material as a 
high dielectric thing, as mentioned above. 

[0014]As a hardening component, an imidazole series hardening agent, a 
phenol system hardening agent, an amine system hardening agent, etc. 
can be used. It is desirable to use an imidazole hardening agent especially. 
As an imidazole hardening agent, 2-methylimidazole (name of article; 
2MZ), 4-methyl-2-ethylimidazole (name of article,' 2E4MZ), 2- 
phenylimidazole (name of article! 2PZ) 4-methyl-2-phenylimidazole (name 
of article; 2P4MZ), l-benzyl-2-methylimidazole (name of article,' 1 B-2 MZ), 
2-methylimidazole (name of article; 2EZ), There are 2-isopropylimidazole 
(name of article; 2IZ), l-cyanoethyl-2-ethyl-4-methylimidazole (name of 
article; 2E4 MZ-CN), l-cyanoethyl-2-undecylimidazole (name of article,' 
CnZ-CN), etc. It is desirable especially to use a liquefied imidazole 
hardening agent at 25 **, For example, l-benzyl-2-methylimidazole (name 
of article,' 1 B-2 MZ), l-cyanoethyl-2-ethyl-4-methylimidazole (name of 
article; 2E4 MZ-CN), and 4-methyl-2-ethylimidazole (name of article,' 
2E4MZ) are mentioned. This imidazole hardening agent is the content in a 
resin filler, and it is desirable that it is 1 to 10 % of the weight. 
[0015]In addition, as an addition ingredient, inorganic particles, such as 
silica, alumina, mullite, and zirconia, are good. As for mean particle 
diameter of this inorganic particle, it is desirable that it is 0.05-5.0 
micrometers. As for loadings of an inorganic particle, it is desirable that 



they are about 1.0 to 2.0 times to bisphenol type epoxy resin. A problem in 
particular does not have a difference according [ each medicine ] to a grade 
with a best, the first class, and an industrial reagent. Since restoration 
nature into a through hole is improved by combining an additive 
component or a coefficient of thermal expansion of a resin filler in a 
through hole is adjusted, a crack, exfoliation, etc. are prevented. 
[0016]then, hardening - or semi-hardening is carried out. In order to take 
out the smooth nature of a core substrate depending on the case, chemical 
etching may remove a portion protruded from a through hole with physical 
polish of a buff, a belt sander, a jet scrub, etc. or acid, an oxidizer, etc. A 
core substrate which consists of a resin filler containing a high dielectric, a 
through hole which has a flow, and a land by it is obtained. 
[0017]A resin insulating layer is given to an above-mentioned core 
substrate. A roughened layer may be made to form in a conductor circuit. 
As a resin insulating layer, a complex of thermosetting resin, 
thermoplastics, thermosetting resin, and thermoplastics or resin which 
replaced a basis which has photosensitivity by them may be sufficient. As 
an example, there is resin currently used for printed wired boards, such as 
an epoxy resin, phenol resin, polyimide resin, and phenoxy resin. Resin 
which is a lower dielectric constant may be used in a high frequency 
region. It is good for a dielectric constant at 1 GHz to use especially 
polyolefin system resin, polyphenylene system resin, a fluoro-resin, etc. 
which are 3.0 or less resin. It is good for formation of a resin insulating 
layer to stick a film of spreading or the shape of a B stage by heating, 
application of pressure, or heat pressing. 

[0018]Next, an opening which becomes a resin insulating layer with a 
viahole with a photograph and laser is formed. And a breakthrough for 
inner layer through holes is provided in an outer layer through hole via a 
resin insulating layer at a resin filler by drill and laser. When forming an 
opening and a breakthrough for inner layer through holes used as a 



viahole by laser, carbon dioxide gas laser, excimer laser, UV laser, an YAG 
laser, etc. can be used. A path of a breakthrough for inner layer through 
holes is formed at 75-200 micrometers. Especially a desirable thing is 100- 
150 micrometers. Then, dry etching processing of chemical etching 
processing of DESUMIA etc., plasma, corona treatment, etc., etc. is 
performed, a smear of resin in a wall of a breakthrough for inner layer 
through holes is removed, and formation of a metal layer is made to 
promote by removing a residue of resin. 

[0019]Next, Cu, nickel, P, Pd, Co, W, Au, and Ag provide one or more layers 
of metal layers which are at least one or more sorts on a resin insulating 
layer in the inside of an opening used as a viahole, and a wall of a 
breakthrough for inner layer through holes. A metal layer constitutes a 
capacitor as an electrode with a conductor metal of an outer layer through 
hole wall. Thereby, a capacitor function can be built in a coaxial through 
hole. As for the thickness, being formed at 0.1-2 micrometers is desirable. 
Two-layer composition in which it was made to form in by plating, weld 
slag, or weld slag, and also plating was made to form may be sufficient as a 
metal layer. A roughened surface may be established in a surface of a resin 
insulating layer. A surface of a resin insulating layer is provided with acid, 
an oxidizer, etc., and a roughened surface is established by chemical 
etching. As acid, sulfuric acid, nitric acid, chloride, phosphoric acid, etc. are 
good for chromic acid, chromate salt, a permanganate, etc. making a 
roughened surface form as an oxidizer again. Moreover, the above- 
mentioned metal layer is made to form. And nonelectrolytic plating is 
performed and an electroless plating film is formed on a metal layer. 
[0020]A photosensitive resin film (dry film) is laminated on a resin 
insulating layer in a substrate which performed nonelectrolytic plating to 
the inside of an opening used as a viahole, and a breakthrough for outer 
layer through holes. And a photo mask (a glass substrate is good) in which 
a plating resist pattern was drawn is stuck on this photosensitive resin 



film, and it lays, and exposes, and a development is carried out. Thereby, a 
non-conductor part which allocated a plating resist pattern can be formed. 
[0021] Electrolysis plating is performed in addition to a non-conductor part 
on an electroless plating film, and an electrolysis plating film is provided 
in an opening and a breakthrough for inner layer through holes which 
serve as a viahole a conductor part top of nonelectrolytic plating. As 
electrolysis plating, it is desirable to use electrolytic copper plating, and, as 
for the thickness, 5-20 micrometers is good. 

[0022] Next, plating resist of a non-conductor circuit portion is removed by 
an alkaline aqueous solution etc. Then, etching reagents, such as mixed 
liquor of sulfuric acid and hydrogen peroxide, sodium persulfate, 
ammonium persulfate, ferric chloride, and a cupric chloride, remove a 
metal layer and an electroless plating film of a non-conductor circuit 
portion further. This obtains a conductor circuit and a viahole which 
consist of two-layer [ of an electroless plating film and an electrolysis 
plating film ] on a resin insulating layer. In a breakthrough for inner layer 
through holes, a inner layer through hole which consists of three layers, a 
metal layer, an electroless plating film, and an electrolysis plating film, is 
obtained. A viahole may make flat field beer form. 

[002 3] Next, you make it filled up with a crevice in a inner layer through 
hole. When making an insulating resin layer which consists the upper 
layer of films further form, an insulating layer and a resin filler may be 
made to form simultaneously, although restoration may be made to fill up 
with above methods. You make it filled up with at least one, such as a resin 
filler, a resin filler which filler metal contained, copper, solder, and nickel, 
in a inner layer through hole, the conventional resin filler - an organic 
resin filler and an inorganic filler - 0.1 - 20vol% - it could be made to 
blend As for this resin filler, it is preferred to adjust viscosity so that it may 
become a 30 - 50 Pa.s grade. 

[0024]A substrate which performed nonelectrolytic plating on the above- 



mentioned resin insulating layer is made to laminate an electrolysis 
plating film, electroless plating films, or those complex plating films 
further as the other method. A substrate which laminated the plating film 
is made to fill up with a resin filler, that time - hardening ■- or it may 
grind, after carrying out semi-hardening, and a plating membrane layer 
and a resin filled layer may be made flat. Form etching resist, lay a mask 
in which wiring was drawn, and Exposure, Through development, a wiring 
layer of resist may be made to form and it may carry out by removing a 
plating membrane layer and making resist exfoliate using an etching 
reagent which consists of the sulfuric acid-hydrogen-peroxide-solution, 
ferric chloride, cupric-chloride, and organic salt acid-second copper 
complex. As an etching reagent, all things used by manufacture of a 
printed wired board besides the above can be used. 

[0025]It is possible by making a through hole of relevance divide to also 
make wiring to form divide. Thereby, further, it can let many wiring pass to 
a core substrate, and densification can be attained. 

[0026]A multilayer printed wiring board is obtained by giving a resin 
insulating layer to the upper layer and making a conductor circuit and a 
viahole form. And a solder resist layer is formed in a surface. It is good for 
formation of a solder resist layer to stick spreading or a film by heating, 
application of pressure, or heat pressing. A solder resist layer provides 
soldering pads with a photograph and laser, and makes anticorrosion 
metal layers, such as nickel/Au and nickel/Pd/Au, form in a portion 
exposed from soldering pads. When forming soldering pads by laser, 
carbon dioxide gas laser, excimer laser, UV laser, an YAG laser, etc. can 
use. The opening of the soldering pads which a solder bump of IC chip 
connection makes form is carried out with an opening diameter of 100-200 
micrometers, and the opening of the soldering-pads portion in which 
BGA/PGA is made to allocate for external terminal connection is carried 
out with an opening diameter of 300-650 micrometers. 



[0027] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention 
is described with reference to figures. First, about the composition of the 
printed wired board used as a package substrate concerning a 1st 
embodiment of this invention, drawing 7 and drawing 8 are made 
reference, and are explained. Drawing 7 shows the sectional view of the 
package substrate 10 concerning a 1st embodiment of this invention. 
Drawing 8 is an explanatory view showing the composition of the through 
hole concerning a 1st embodiment of this invention. 

[0028]As for the package substrate 10, the buildup wiring layers 80A and 
80B are formed in the surface and the rear face of the core substrate 30. 
The buildup wiring layers 80A and 80B consist of the resin insulating 
layer 44 between layers in which the conductor circuit 58 and the viahole 
60 were formed, and the resin insulating layer 144 between layers in which 
the conductor circuit 158 and the viahole 160 were formed. The buildup 
wiring layer 80A and the buildup wiring layer 80B are connected via the 
coaxial through hole 66 and the through hole 34 for a flow which were 
formed in the core substrate 30. The solder resist layer 70 is formed on the 
resin insulating layer 144 between layers, and the solder bumps 76U and 
76D are formed in the conductor circuit 158 and the viahole 160 via the 
opening 71 of the solder resist 70. The solder bump 76U is connected to the 
pad 92 of IC chip 90. On the other hand, the solder bump 76D is connected 
to the pad 96 of the daughter board 94. 

[0029]As shown in drawing 8 , the coaxial through hole 66 comprises the 
outer layer through hole 36 and the inner layer through hole 62. The 
outer layer through hole 36 and the inner layer through hole 62 have 
connected the buildup wiring layer 80A and the buildup wiring layer 80B, 
respectively. The metal membrane 38 is formed in the wall surface of the 
breakthrough 33 of the core substrate 30, and the outer layer through hole 
36 grows into it. And in the outer layer through hole 36, the resin filler 40 



for outer layer through holes which the high dielectric thing contained is 
allocated. The inner layer through hole 62 is formed inside the resin filler 
40 for outer layer through holes. 

[0030]Next, the composition of the inner layer through hole 62 is 
explained. As shown in drawing 8 , the inner layer through hole 62 consists 
of three layers, the metal layer 50, the electroless plating film 52, and the 
electrolysis plating film 56. Or it may form each by two layers. It fills up 
with the resin filler 64 for inner layer through holes inside the inner layer 
through hole 62. Via the resin filler 40 for outer layer through holes which 
the high dielectric thing contained, with the outer layer through hole 36, 
the inner layer through hole 62 serves as an electrode, and constitutes a 
capacitor. 

[003l]In the printed wired board of a 1st embodiment, a titanate or 
PEROSU kite system material is used as the resin filler 40 for outer layer 
through holes. As a titanate, barium titanate, lead titanate, strontium 
titanate, The charge of an alloy of the titanic acid and metal which consist 
of titanic acid calcium, titanic acid bismuth, titanic acid magnesium, etc. is 
meant, and the charge of an alloy at large which is MgxNybOz at least is 
meant as a PEROSU kite system material. Also in it, it is good to use 
barium titanate. It is because it is easy to adjust a dielectric constant and 
the resinous principle of resin fillers other than a high dielectric thing, 
separation, exfoliation, etc. cannot break out easily as the Reason. The 
above-mentioned construction material raises the dielectric constant of the 
resin filler 40 for outer layer through holes, and the capacity as a capacitor 
is increased. 

[0032] Compared with what built the capacitor in the conventional 
substrate, it is possible to form many through holes with a substrate. 
Therefore, the printed wired board which had a capacitor function and 
carried out densification of the wiring and which is excellent in an 
electrical property can be obtained. 



[0033]Then, the manufacturing method of the above-mentioned package 
substrate 10 concerning a 1st embodiment of this invention is explained. 
Here, the presentation of the resin filler for through holes for A. flow used 
for the manufacturing method of this package substrate, the resin filler for 
B. outer layer through holes, and the resin filler for C. inner layer through 
holes is explained first. 

[0034]A. The resin filler for through holes for a flow [Resin composition **] 
a bisphenol female mold epoxy monomer (the product made from oil 
recovery shell, and the molecular weight 310.) Mean particle diameter with 
which 983UYL100 weight section and the surface were coated with the 
silane coupling agent Si02 spherical particle which is 1.6 micrometers (the 
product made from the Admer tech, CRS 1101-CE, and here) below the 
thickness (15 micrometers) of the inner layer copper pattern mentioned 
later carries out the size of grain of maximum size ■• the viscosity of the 
mixture was obtained by adjusting it to 45,000-49,000 cps at 23**1 ** by 
carrying out stirring mixing of 170 weight sections and the leveling agent 
(Sannopuko make, PERENORU S4) 1.5 weight section. 
[Curing agent composition **] Imidazole hardening agent (made in [ 
Shikoku Chemicals ], 2E4 MZ-CN) 6.5 Weight section. 
[0035]B. Although it is almost the same as the resin filler A for outer layer 
through holes, [Resin composition **] In inside, barium titanate (particle 
diameter [ of 5 micrometers ] and 10 10-micrometer mixed weight section) 
content was carried out. 

[0036] C. The completely same thing as the resin filler for through holes for 
a resin filler A. flow for inner layer through holes was used. 
[0037]Next, about the manufacturing method of this package substrate 10 
concerning a 1st embodiment of this invention, drawing 1 - drawing 7 are 
made reference, and are explained. 

[0038]Let copper clad laminate 30A which the 12-micrometer copper foil 31 
laminates to both sides of the substrate 30 which consists of glass epoxy 



resin with a manufacture (l) thickness of 0.8 mm or BT (bismaleimide 
triazine) resin of a package substrate be a charge of a start material 
(drawing 1 (A)). First, it drills a hole through this copper clad laminate 30A 
with a drill, and the through hole breakthrough 32 for a flow 350 
micrometers in diameter and the breakthrough 33 for outer layer through 
holes 350 micrometers in diameter are formed (drawing 1 (B)). The 
opening diameter of the breakthrough 33 for outer layer through holes is 
good to form at 200-400 micrometers. Especially a desirable thing is 250- 
350 micrometers. The opening diameter of the breakthrough 32 for 
through holes for a flow is good to form at 50-400 micrometers. 
[0039] (2) Then, perform non-electrolytic copper plating processing to the 
substrate 30, and form the through hole 34 for a flow, and the outer layer 
through hole 36 (drawing 1 (Q). The inner layer copper pattern (metal 
membrane) 38 is formed in both sides of the substrate 30 by etching the 
copper foil 31 on a pattern in accordance with a conventional method 
(drawing 1 (D)). 

[0040] (3) Wash in cold water and dry the substrate 30 in which the inner 
layer copper pattern (metal membrane) 38 and the through hole 34 for a 
flow, and the outer layer through hole 36 were formed. Then, as an 
oxidation bath (melanism bath) as NaOH (10 g/1), NaC10 2 (40 g/1), Na 3 P0 4 
(6 g/1), and a reduction bath, The roughened layers 34alpha, 36alpha, and 
38alpha are formed in the surface of the inner layer copper pattern (metal 
membrane) 38 and the through hole 34 for a flow, and the outer layer 
through hole 36 by oxidation-reduction processing using NaOH (10 g/1) 
and NaBH 4 (6 g/1). Although the roughened layer was provided in the 
embodiment, if adhesion of resin is securable, it is not necessary to provide 
a roughened layer (drawing 1 (E)). 

[004l](4) Make the through hole 34 for a flow, and the outer layer through 
hole 36 fill up with a resin filler. First, the resin filler 40 for outer layer 
through holes adjusted to the outer layer through hole 36 by the above- 



mentioned B is made to fill up with printing (drawing 2 (A)). As a high 
dielectric thing to contain in B, it is good to use a titanate or PEROSU kite 
system material. As a titanate, barium titanate, lead titanate, strontium 
titanate, The charge of an alloy of the titanic acid and metal which consist 
of titanic acid calcium, titanic acid bismuth, titanic acid magnesium, etc. is 
meant, and the charge of an alloy at large which is MgxNybOz at least is 
meant as a PEROSU kite system material. Also in it, it is good to use 
barium titanate. It is because it is easy to adjust a dielectric constant and 
the resinous principle of resin fillers other than a high dielectric thing, 
separation, exfoliation, etc. cannot break out easily as the Reason. It is 
preferred to adjust the viscosity of a resin filler so that it may become a 30 - 
50 Pa.s grade. Next, you make it filled up with the resin filler 42 for 
through holes for a flow adjusted to the through hole 34 for a flow by the 
above-mentioned A (drawing 2 (B)). 

[0042] (5) By belt sander polish using belt abrasive paper (made by Sankyo 
Rikagaku), one side of the substrate 30 which finished processing of the 
above (4). The surface of the lower layer conductor circuit (inner layer 
copper pattern) 38, and the land 34a of the through hole 34 for a flow, and 
the outer layer through hole 36, It grinds so that the resin filler 40 for 
outer layer through holes and the resin filler 42 for through holes for a 
flow may not remain in 36a surface, and it ranks second, and buffing for 
removing the crack by the above-mentioned belt sander polish is 
performed. Such a series of processes are similarly performed about the 
field of another side of a substrate, and heat cure of the filled resin filler 40 
for outer layer through holes and the resin filler 42 for through holes for a 
flow is carried out ( drawing 2 (C)). 

[0043] (6) Next, the land 34a of the surface of the lower layer conductor 
circuit 38, the through hole 34 for a flow, and the outer layer through hole 
36 by which flattening was once carried out to both sides of the substrate 
30 which finished processing of the above (5) like the above (3), By 



performing oxidation-reduction processing for 36a surface, the roughened 
surfaces 34beta, 36beta, and 38beta are formed in the surface of the lower 
layer conductor circuit 38 and the land 34a, and 36a surface (drawing 2 
(D)). 

[0044] (7) Vacuum-pressure-arrival-laminate to both sides of the substrate 
30 which finished the above-mentioned (6) process by pressure 5 kg/cm 2 , 
carrying out temperature up of the 50-micrometer-thick heat-hardened 
type polyolefin-system-resin sheet to the temperature of 50-150 **, and 
form in them the resin insulating layer 44 between layers which consists of 
polyolefin system resin (drawing 2 (E)). As a resin insulating layer, the 
resin which consists of thermosetting resin and thermoplastics, or the resin 
which replaced the basis which has photosensitivity by them may be 
sufficient. As an example, there is resin currently used for printed wired 
boards, such as an epoxy resin, polyphenol resin, and polyimide resin. 
Resin which is a lower dielectric constant may be used in a high frequency 
region. The degree of vacuum at the time of the vacuum pressure arrival of 
resin is lOmmHg. 

[0045](8) Next, form the opening 46 used as a viahole in the resin 
insulating layer 44 between layers (drawing 3 (A)). The opening for 
viaholes 80 micrometers in diameter is provided in the resin insulating 
layer 44 between layers which becomes formation from polyolefin system 
resin or epoxy system resin with a carbonic acid (C0 2 ) gas laser on the 
beam diameter of 5 mm, 15 microseconds of pulse width, the bore diameter 
of 0.8 mm of a mask, and the conditions of one shot. 

[0046] Then, the breakthrough 48 for inner layer through holes is formed 
in the outer layer through hole 36 with a drill or laser (drawing 3 (B)). In 
the case of laser, the breakthrough 48 which penetrates the resin filler 40 
for outer layer through holes which contained the high dielectric of the 
core substrate with the carbonic acid (CO2) gas laser with the beam 
diameter of 5 mm, a single mode, and 60 microseconds of pulse width, and 



the resin insulating layer 44 between layers is formed. The smear in the 
breakthrough 48 for inner layer through holes is removed if needed by dry 
etching processing of the wet process of permanganic acid etc. or plasma, 
corona treatment, etc. The path of the breakthrough 48 for inner layer 
through holes is good to be formed at 50-200 micrometers. 
[0047](9) Perform plasma treatment to the substrate 30 which formed the 
opening 46 used as a viahole in the resin insulating layer 44 between 
layers, roughen the surface of the resin insulating layer 44 between layers, 
and form the roughened layer 44 alpha (drawing 3 (Q). Under the present 
circumstances, argon gas is used as inactive gas and plasma treatment is 
carried out for (plasma device Japan vacuum-technology incorporated 
company make SV-4540) and 2 minutes on the electric power 200W, 0.6 Pa 
of gas pressure, and conditions with a temperature of 70 **. 
[0048](10) Form the metal layer 50 which carried out the target of the 
alloy of Cu (nickel, P, Pd, Co, W) to the surface of the resin insulating layer 
44 between layers, and the breakthrough 48 for inner layer through holes 
by sputtering (drawing 3 (D)). As formation conditions, it carries out in 
atmospheric pressure [ of 0.6 Pa ], temperature [ of 80 ** ], electric power 
200W, and time 5 minutes (plasma device Japan vacuum-technology 
incorporated company make SV-4540). Thereby, an alloy layer can be 
made to form in the surface of the resin insulating layer 44 between layers, 
and the breakthrough 48 for inner layer through holes. The metal layer 50 
constitutes a capacitor with the outer layer through hole 36 as an 
electrode. The thickness of the metal layer 50 at this time is 0.2 
micrometer. As thickness of the metal layer 50, 0. 1 -2 micrometers is good. 
It is possible to also carry out by vacuum evaporation besides weld slag 
and to also make a plating layer form without performing weld slag. 
[0049](ll) Carry out the conditioning of the substrate 30 and perform 
catalyst grant for 5 minutes in alkali catalyst liquid. Activation of the 
substrate 30 is carried out and the 0.5 -micrometer-thick electroless plating 



film 52 is attached by a Rochell salt type chemicals copper-plating bath 
(drawing 4 (A)) -The plating conditions of chemicals coppering: C11SO4 and 
5H 2 Ol0g/lHCHO 8 g/lNaOH 5 g/1 Rochell salt 45 g/1 additive agent 30 ml/1 
temperature 30 ** plating time 18 minutes [0050] (12) On the electroless 
plating film 52, a 20 -micrometer-thick photographic sensitive film (dry 
film) is stuck, a mask is laid, a development is carried out by exposure and 
0.8 % sodium carbonate by 100 mJ/cm 2 , and the 20-micrometer-thick 
plating resist 54 is formed (drawing 4 (B)). 

[005l](l3) Electrolysis plating is performed to the agenesis part of the 
plating resist 54 on the electroless plating film 52, and the electrolysis 
plating film 56 is formed (drawing 4 (Q). As thickness of the electrolysis 
plating film 56, 5-20 micrometers is good. 

CuS0 4 and 5H 2 0 140 g/1 H2SOU20 g/lCl • 50mg/l. Additive agent 300 mg/1 
sulfonic acid amine 100 mg/1 temperature 25 ** Current density 0, 8 A/dm 2 
plating time 30 minutes Thickness 18 micrometers [0052] (14) Rank second and 
carry out the strip of the plating resist 54 in 50 ** and a 40-g/l NaOH 
aqueous solution. Then, etching removes the metal layer 50 and the 
electroless plating film 52 under the resist 54 using a sulfuric acid- 
hydrogen-peroxide-solution solution, The conductor circuit 58 (the viahole 
60 is included) is formed on the resin insulating layer 44 between layers, 
and the inner layer through hole 62 is formed in the outer layer through 
hole 36 (drawing 4 (D)). Via the resin filler 40 for outer layer through holes 
which the high dielectric thing contained, with the outer layer through 
hole 36, the inner layer through hole 62 serves as an electrode, and 
constitutes a capacitor. 

[0053](15) Next, it is filled up with the resin filler 64 for inner layer 
through holes of the above-mentioned C in the inner layer through hole 62 
as well as the process of above-mentioned (3) - (5). As for the viscosity of the 
resin filler 64 for inner layer through holes, it is preferred to adjust so that 
it may become a 30 - 50 Pa.s grade. It is more preferred than the resin 



filler 40 for outer layer through holes to make low viscosity of the resin 
filler 64 for inner layer through holes, and to raise restoration nature. 
Thereby, the coaxial through hole 66 which comprises the outer layer 
through hole 36 and the inner layer through hole 62 can be formed 
(drawing 5 (A)). 

[0054](16) After that, form the resin insulating layer 144 between layers in 
the upper layer, form the conductor circuit 158 (the through hole 160 is 
included) through the process of above-mentioned (8) - (15), and obtain the 
package substrate which consists of six layers ( drawing 5 (B)). 
[0055](17) Oligomer (molecular weight 4000) of the photosensitive grant 
which, on the other hand, acrylic-ized 50% of the epoxy group of 60% of the 
weight of the cresol novolak type epoxy resin (made by Nippon Kayaku) 
dissolved in DMDG 46.67 g, 80% of the weight of the bisphenol A type 
epoxy resin (the product made from oil recovery shell.) in which methyl 
ethyl ketone was dissolved Epicoat 1001 15.0g and an imidazole hardening 
agent (made in Shikoku Chemicals.) trade name: - the multivalent acrylic 
monomer (the Nippon Kayaku make.) which are 2E4 MZ-CN 16g and a 
photosensitive monomer R604 - similarly 3 g a 1.5 g multivalent acrylic 
monomer (the product made from the Kyoeisha chemicals, DPE6A), It is 
alike and 0.71 g of dispersed system defoaming agents (the Sannopuko 
make, S-65) are mixed, It is [ as opposed to / furthermore / this mixture ] a 
Michler's ketone (made by Kanto Kagaku) as 2 g and a photosensitizer 
about the benzophenone (made by Kanto Kagaku) as a photoinitiator. 0.2g, 
in addition the soldering resist composition which adjusted viscosity to 2.0 
Pa-s at 25 ** are obtained. Measurement of viscosity is a Brookfield 
viscometer (Tokyo Keiki and DVL B type). In the case of 60 rpm, in the 
case of rotor No.4 and 6 rpm, it is based on rotor No.3. 

[0056](18) Apply the above-mentioned soldering resist composition to both 
sides of the package substrate obtained by the above-mentioned (17) by a 
thickness of 20 micrometers. Subsequently, after carrying out for 20 



minutes at 70 ** and performing the drying process for 30 minutes at 70 
**, the photomask film which is 5 mm in thickness by which the circle 
pattern (mask pattern) was drawn is stuck, it lays, and a DMTG 
development is exposed and carried out by the ultraviolet rays of 1000 
mJ/cm 2 . At 120 ** by 100 ** at 80 ** further for 1 hour for 1 hour And 1 
hour, It heat-treats on the conditions of 3 hours at 150 **, and the solder 
resist layer 70 (20 micrometers in thickness) which has the openings 71U 
and 7 ID into a soldering-pads portion (a viahole and its land part are 
included) is formed (drawing 5 (Q). The soldering pads in which the solder 
bump of IC chip connection is made to form are good to carry out an 
opening with the opening diameter of 100-170 micrometers. The soldering 
pads in which BGA/PGA is made to allocate for external terminal 
connection are good to carry out an opening with the opening diameter of 
300-650 micrometers. 

[00571(19) After that and nickel chloride 2.3 xlO^mol/l, It is immersed in 
the electroless nickel plating liquid of pH[ sodium hypophosphite 2.8 xlO' 
imol/l, sodium-acid-citrate 1.6 xlO^mol/l, ** and others ] =4.5 for 20 
minutes, and the 5-micrometer-thick nickel plating layer 72 is formed in 
the openings 71U and 71D. On a surface, then, gold cyanide potassium 7.6 
xlO 3 mol/l, Ammonium chloride 1.9 xlO ^mol/l, sodium-acid-citrate 1.2 xlO 
imol/l, It is immersed in the unelectrolyzed gold plating liquid which 
consists of sodium hypophosphite 1.7 xlO •mol/l for 7.5 minutes on 80 ** 
conditions, and the 0.03-micrometer-thick gold plating layer 74 is formed 
on the nickel plating layer 72 ( drawing 5 (D)). 

[0058] (20) And by printing soldering paste to the openings 71U and 7 ID of 
the solder resist layer 70 as a low melting point metal, and carrying out a 
reflow to them at 200 **, form the solder bumps (solder object) 76U and 
76D, and complete the package substrate 10 (refer to drawing 6) . 
[0059]It lays in the solder bump 76U of the completed package substrate 
10 so that the pad 92 of IC chip 90 may correspond, and a reflow is 



performed to him, and IC chip 90 is carried. The package substrate 10 in 
which this IC chip 90 was carried is laid so that it may correspond to the 
vamp 96 by the side of the daughter board 94, a reflow is performed, and it 
attaches to the daughter board 94 (refer to drawing 7) . It enables this to 
obtain the package substrate in which BGA is allocated, which has a 
capacitor function and carried out densification of the wiring and which is 
excellent in an electrical property. 

[0060]PGA may be allocated although the case where BGA was allocated 
was illustrated about the manufacturing method of the package substrate 
10 concerning a 1st embodiment of this invention. The process to (l) ■ (19) 
is also the same as when PGA is allocated. The process after it is explained. 
First, soldering paste is printed as the electroconductive glue 78 in the 
opening 7 ID which becomes the undersurface side (connecting face with a 
daughter board and a mother board) of a substrate. Next, the conductive 
connecting pin 90 is attached to the suitable pin supporting structure, and 
is supported, and the holding part 92 of the conductive connecting pin 90 is 
made to contact the electroconductive glue 78 in the opening 7 ID. And a 
reflow is performed and the conductive connecting pin 90 is fixed to the 
electroconductive glue 78. Or it puts in what formed the electroconductive 
glue 78 in ball state etc. in the opening 7 ID as a mounting arrangement of 
the conductive connecting pin 90, the electroconductive glue 78 may be 
joined to the holding part 92, the conductive connecting pin 90 may be 
attached, and a reflow may be carried out after that. The solder bump 76 is 
formed in the opening 71U on top, the solder bump 76 is laid in it so that 
the pad 92 of IC chip 90 may correspond, a reflow is performed to it, and IC 
chip 90 is carried in it. (Refer to drawing 9 ). The package substrate which 
has the capacitor function in which PGA is allocated and carried out 
densification more by this and which is excellent in an electrical property 
can be obtained. 

[0061](A 2nd embodiment) The composition of the printed wired board 



concerning a 2nd embodiment is shown in drawing 11 , and the through 
hole in drawing 11 is expanded and shown in drawing 12 . The printed 
wired board of a 2nd embodiment is the same as that of a 1st embodiment 
almost. However, in a 2nd embodiment, the lid plating part 94 was formed 
right above the inner layer through hole 62, and the inner layer through 
hole 62 and the upper conductor circuit 158 are connected via the lid 
plating part 94. By making the lid plating part 94 intervene, the 
connectivity of the inner layer through hole 62 and the upper conductor 
circuit 158 improves. When the lid plating part 94 is allocated, the 
manufacturing process to (l) - (15) is also the same as that of a 1st 
embodiment. The manufacturing process after it is explained with 
reference to drawing 10 . 

[0062](16) Perform nonelectrolytic plating to a substrate and form the 
electroless plating film 68 (drawing 10 (A)). 

[00631(17) Perform electrolysis plating and form the electrolysis plating 
film 69, after ranking second and forming the resist 67 of a prescribed 
pattern in a substrate (drawing 10 (B)). Then, the lid plating part 94 which 
consists of the electroless plating film 68 and the electrolysis plating film 
69 is formed on the inner layer through hole 62 after exfoliating the resist 
67 by removing the electroless plating film 68 under the resist 67 by light 
etching ( drawing 10 (Q). 

[0064](18) After that, form the resin insulating layer 144 between layers in 
the upper layer, form the conductor circuit 158 (the through hole 160 is 
included) through the process of (8) - (14) mentioned above in a 1st 
embodiment, and obtain the package substrate which consists of six layers 
(drawing 10 (D)). Future manufacturing processes are the same as that of 
(17) - (20) of a 1st embodiment. 

[0065](A 3rd embodiment) The composition of the printed wired board 
concerning a 3rd embodiment is shown in drawing 13 , and the through 
hole in drawing 13 is expanded and shown in drawing 14 . The printed 



wired board of a 3rd embodiment is the same as that of a 1st embodiment 
almost. However, although the resin filler 64 for inner layer through holes 
was filled up with a 1st embodiment in the inner layer through hole 62, the 
inner layer through hole 62 is filled up with a 3rd embodiment by plating. 
[0066]In the composition of a 1st and 2nd embodiment, the stress 
generated in the inner layer through hole 62 can be missed to the resin 
filler 64 side for inner layer through holes by being filled up with the resin 
filler 64 for inner layer through holes in the inner layer through hole 62. 
On the other hand, since the inner layer through hole 62 is filled up with 
copper plating, it can constitute from a 3rd embodiment in a byway, and a 
manufacturing cost can be reduced. 

[0067](A 4th embodiment) The manufacturing process of the printed wired 
board concerning a 4th embodiment is explained with reference to drawing 
15 and drawing 16 . 




(1) Let copper clad laminate 30A which the 12-micrometer copper foil 31 
laminates to both sides of the substrate 30 which consists of 0.8-mm-thick 
glass epoxy resin or BT (bismaleimide triazine) resin be a charge of a start 
material (drawing 15 (A)). First, it drills a hole through this copper clad 
laminate 30A with a drill, and the through hole breakthrough 32 for a flow 
350 micrometers in diameter and the breakthrough 33 for outer layer 
through holes 350 micrometers in diameter are formed ( drawing 15 (B)). 
[0068] (2) Then, perform non-electrolytic copper plating processing to the 
substrate 30, and form the electroless plating film 37a (drawing 15 (Q). 
(3) Current is sent via the electroless plating film 37a, the electrolysis 
plating film 37b is formed, thereby, the through hole 34 for a flow is formed 
in the through hole breakthrough 32 for a flow, and the outer layer 
through hole 36 is formed in the breakthrough 33 for outer layer through 
holes ( drawing 15 (D)). 

[0069] (4) Make the through hole 34 for a flow, and the outer layer through 
hole 36 fill up with a resin filler. First, the same resin filler 40 for outer 




layer through holes as a 1st embodiment is made to fill up into the outer 
layer through hole 36 with printing (drawing 15 (E)). 

[0070] (5) Next, you make it filled up with the resin filler 42 for through 
holes for a flow adjusted to the through hole 34 for a flow by the above- 
mentioned A ( drawing 16 (A)). 

[0071] (5) By belt sander polish using belt abrasive paper (made by Sankyo 
Rikagaku), one side of the substrate 30. It grinds so that the resin filler 40 
for outer layer through holes and the resin filler 42 for through holes for a 
flow may not remain in the surface of the core substrate 30, and it ranks 
second, and buffing for removing the crack by the above-mentioned belt 
sander polish is performed (drawing 16 (B)). 

[0072](6) Apply etching resist, lay and expose the mask in which wiring 
was drawn and which is not illustrated, and make the regist layer 39 form 
through development ( drawing 16 (C)). 

[0073](7) Remove the plating films 37a and 37b and the copper foil 31 with 
which the regist layer 39 is not covered using the etching reagent which 
consists of the sulfuric acid-hydrogen-peroxide-solution, ferric chloride, 
cupric-chloride, and organic salt acid-second copper complex. Then, the 
regist layer 39 is exfoliated (drawing 16 (D)). As an etching reagent, all the 
things used by manufacture of a printed wired board besides the above can 
be used. Since subsequent processes are the same as that of a 1st 
embodiment mentioned above with reference to drawing 1 (D) - drawing 5 , 
explanation is omitted. 

[0074] (A 5th embodiment) Although it is the same as that of a 1st 
embodiment almost, in a 4th embodiment, the coaxial through hole 66 is 
divided into two, and the two distribution lines 36A and 36B, and 62A and 
62B are formed (refer to drawing 17) . Since two or more distribution lines 
are allocated in one through hole, thereby, further, it can let many wiring 
pass to a core substrate, and densification can be attained. 
[0075] 



[Effect of the Invention]In this invention, by having made the two -layer 
through hole mentioned above form, the number of the wiring which 
penetrates the rear surface of a core substrate can be increased, and 
densification of the printed wired board can be carried out. Since a high 
dielectric layer is formed in a through hole and it is made to function as a 
capacitor, malfunction and a stall can be prevented even when the IC chip 
of a high frequency region of 1 GHz or more is put. 
[Brief Description of the Drawings] 

[Drawing l] (A), (B), (C), (D), and (E) are the manufacturing process figures 
of the package substrate concerning a 1st embodiment of this invention. 
[Drawing 2] (A), (B), (C), (D), and (E) are the manufacturing process figures 
of the package substrate concerning a 1st embodiment of this invention. 
[Drawing 3] (A), (B), (C), and (D) are the manufacturing process figures of 
the package substrate concerning a 1st embodiment of this invention. 
[Drawing 4] (A), (B), (C), and (D) are the manufacturing process figures of 
the package substrate concerning a 1st embodiment of this invention. 
[Drawing 5] (A), (B), (C), and (D) are the manufacturing process figures of 
the package substrate concerning a 1st embodiment of this invention. 
[Drawing 6] It is a sectional view of the package substrate concerning a 1st 
embodiment of this invention. 

[Drawing 7] It is a sectional view showing the state where carried the IC 
chip in the package substrate concerning a 1st embodiment of this 
invention, and it attached to the daughter board. 

[Drawing 8] It is an explanatory view showing the composition of the 
through hole concerning a 1st embodiment of this invention. 
[Drawing 9] It is a sectional view of the package substrate concerning a 1st 
embodiment of this invention. 

[Drawing 10] (A), (B), (C), and (D) are the manufacturing process figures of 
the package substrate concerning a 2nd embodiment of this invention. 
[Drawing 11] It is a sectional view of the package substrate concerning a 



2nd embodiment of this invention. 

[Drawing 12] It is an explanatory view showing the composition of the 
through hole concerning a 2nd embodiment of this invention. 
[Drawing 13] It is a sectional view of the package substrate concerning a 
3rd embodiment of this invention. 

[Drawing 14] It is an explanatory view showing the composition of the 

through hole concerning a 3rd embodiment of this invention. 

[Drawing 15] (A), (B), (C), (D), and (E) are the manufacturing process 

figures of the package substrate concerning a 4th embodiment of this 

invention. 

[Drawing 16] (A), (B), (C), and (D) are the manufacturing process figures of 

the package substrate concerning a 4th embodiment of this invention. 

[Drawing 17] It is a sectional view of the package substrate concerning a 

5th embodiment of this invention. 

[Description of Notations] 

30 Core substrate 

34 The through hole for a flow 

36 Outer layer through hole 

38 Inner layer copper pattern 

40 The resin filler for outer layer through holes 

42 The resin filler for through holes for a flow 

44 The resin insulating layer between layers 

48 The breakthrough for inner layer through holes 

50 Metal layer 

52 Electroless plating film 

56 Electrolysis plating film 

58 Conductor circuit 

60 Viahole 

62 Inner layer through hole 

64 The resin filler for inner layer through holes 



66 Coaxial through hole 

70 Solder resist layer 

71 Opening 

72 Nickel plating layer 
74 Gold plating layer 
76U, 76D solder bump 

78 Electroconductive glue 
80A, 80B buildup wiring layer 
90 A conductive connecting pin 
92 Holding part 
94 Lid plating part 

144 The resin insulating layer between layers 
158 Conductor circuit 
160 Viahole 
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£ T-olBiisggtfcft < ft*©T% ;i/-7V y^^yx 

tf**<4oTLS5. ZcDfzibiC I C?77tfIEf£ 

iifrf\ «#oiitg%?t^tcf§»Ttft^orco 

[0 0 0 4] flfck gSKayry+ffcrtliLfcl^l/F 

777^«7y>hiE«a, twitu mvio-i 
5 0 2 7 2^cr^?n§7?tetrs^nTt^o *r 
«$nteg« tmmmftt zwcm lxxjv- 
y me 

mvfox. Gmmmnwp* <tt>i jat&m 
7jy-tmmtf2 ow±ois*«i7W7-fc%^ 

nm^t^^tit^^y^y^tLx^fH^ 
%o ^WciD, ^«7y>hIEHS«(cn>r>tj-a 

FBE^a«f<:||g2ti§g|$D n D©t^My, 
8HSWfcftt:iW5. L^Lft^P,, ffM 

(DTctb, zmmcis^xmmmmttzctffx 

fft^o/Co 



(3) 
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[00 0 5] Sfe, #H¥l l-7 4 6 4 8*Ucl*S tt, 0. 4-1. 2mmT?&30tf!£ U\, *©SS 



?LMM£ft3«?g|5q a n f^ ?L<0rtS*li: £j£5„ ^lX^-*-;bfflHl?L©PJnm 2 00 

T\ S^WS^*KoTV^5fc»K, ti^pMMiHi ~4 0 0 p m-e&l&2tlZ<Dff£\,\ #KI$LW 

Ktt, »fti:ft5ia»*ffl-r<:fc3b1iH/\ Sfe, IR«I 10 tt, 2 5 0~3 5 0^mTW„ gtf2 0 0fim*lT' 

[0006] ±lL/ilSM^ai-§/ci6(c 5, Sfc, iIfflx;b-^-;^lMor*i(i, 5 

^^n/cfeCT-^O, ^OgWfctSfcCSH:, SSrt 0~4 0 0/imT'?&fi!t£ft5o 5 0 fim*«-t?fci\ 

t3yry9-«ffi*fc-6, &*sfroiBSl*ffiffifiKfitrf MMtSC k#Wc&D, 4 0 0 M m£M;L3 
ctA^syj>hBEIS1fi%ffil|-r5ci:ti:** 0 HfflWT*&<ft5 0 0. 6~l. OuTtS 

[0 0 0 7] Ci*ltU\ 

[ffl»*ISi**3fca<0^8] ±5SLfcHS*»i*-r3 20 [0 0 11] *lffl 7^- 

t^»Wl^«>l!l*^fiS*T»iaLfertl^;l^*- *S»J«. ffi{bSfi> Sffc-JBTcJfiJlL &«$?i6o#, 

[0 0 0 8] *3WW7V y hSHSUKTtt, Wf Hk-ISMJ: LTii, HikJSk LTNaOH (10g 

*-;l/fcrt*X;I^*-;bfcOlHKEfit5*1.*»liS /LK NaClO* (40g/L) , Na 3 PO, (6 g/ 

*9JfcLT» f-*y^Sfett*P**-rh*#fi*ffl L) , 3BteJ§£1/E\ NaOH (lOg/L) , NaBH, (6 

l/ttt, T^^S&^y^A, ?■ g/L) fcffl^TfrS. £fe, »«#Jiia&^£T?tt, C 

f^^T-Fay^A, f^Urt^* u-Ni-P^645^iT«t5„ 

a, ^ygexvx, ^ym^^^^Eti^ 30 turn sra^k^nKigA^ftsxy^v^js 

hSSStlTtt, '>*<fcfeMgxNyb0z-e*3 [oo l 2] x;l/-*-;l/*^r*«Bft*fflfc:tt. 

s&mmzmmzo *o*Tt, ^>s^v7 '>*<£fc«t!igfi8$h s^m^ ^ww^r^n 

A^l^CtW^ f-OSSfcLTM;, S§ttWp TI^S. ffil&gaj£t«ffll|g7Y7-fcjtS«7 

mmfimiommzidtb, ^y^y^tixnm mx-&^\ fttcisu^a, mmim®mx& 

&&8fc£5fclk 3>T>«££rtf(U 40 7x/-;W, tfU^Fm 7 7»g, XV 7 

mmtLtz, nmmcmzyvybmmmc x-uvmm. xvtuy-ommazm^zz. 

fctfT**. kA^tSo flSX/U-*-/l/fc$»iI/8;ui/-*-;l/£ 

[0 0 0 9] x;l/-*-;l/rtfcflg§Stt*#WL |5)-«g?t^iJT?t±«^€Tfc ^ *5Wi*|lli, 

/■cffiifi^«sijka«o»*iHiB^figLrc^i7' i J y b mm, ftmzmzsmnmmm-emz* 

a, *7xxt;+-m #y-f5KSK, bt ce* i\, ^essh, mi, izxmczoxmbnzo 7 

U;k feS^ttK^l^-^OU— !ffcJ:oT37»S tt, SS^3 0~2 0 0 Pa.sefifcft«J:5£IMIL 



+f^^7 7fiK* H©a?gp n n p^M^t§ fcfcfe 



[ooio] iicDk^, 7;l/-*-;l/fflll?Lti, «1 



*ftfcJ:!K «?^p n p^«LfciBISS^h 
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[0013] mmtotLXli, mLTM^ty 

[0014] mtmtLxtt, -tsrv-frmit 

ZftV~/f/ ( n n p^; 2MZK 4 2 -x^;l/ 

^5^7-JU Gft£ I 2 E 4MZ) , 2-7i-H5 

?V-;P ( n a p^; 2PZ) 4-^^;l/-2-7i-;W 

5 jtV-j], (S«;2P4MZ) 1 1 2-10 

^;M^'/-* ( n a p«; l B2MZ) , 2-*?)i 
JSitV-fr GS£; 2EZ) , 2-' fV^nW5 
a;2IZ), 1 ->77x^-2-x 
fvl/- 4 - * 5 ( n n p« ; 2 E 4 M z - c 

N) , l -i/7/x.?i]/- z-^jy^VM 5 *fy*-;V 
(o D a£ ; d, z-cn) HEfftot. ftfrTt, 2 5 

< , 09*. tf, 1 2 -^;W 5 

( n D n £ ; 1B2MZ) , l — >7/Xf7l/-2-X^;l/ 
- 4 -*f-)W 5 ?V-;I/ (pnS I 2 E 4 M Z — C 20 
N) , 4-^;h2-if;W^!/-;l/ ( n n n £; 2 
E4MZ) C<D^5^V-;W!lfMI(i, 
ffllil^BWJiJff O^tlT, 1~10 li%T'SS C 

[0 0 15] soffit, »ftWS»4:bT(4, S»J*, 7 

COSBffOWIfgli, 0. 0 5-5. 0/imT 

7x/-;I^!xjS*s4(Hfilc»LTl. 0-2. 0®m 

[0 0 16] MthZWZmitlHtZo 

tti LfcgBftfcfc^Wx y^ytfK ioTKUtJ; 40 
S£W<r3X;b-*-^7>Ffre%3n7gtM 
[0 0 17] ±$©n7S»c$II*M£ffiT 0 iff* 

Hi, 7xy-;w, iiiw^m 7x/*^trji 



¥f H 2 0 0 1 - 2 3 7 5 1 0 
6 

i^. fit, lGHzfc:fctt*ijt**tf3. OUT©* 
«^5#'Jtl'7^m *U7xXUV3R« 
SI, 7?ISttf!fi42£fflV^0tf«fcV\, «fe»fcD^ 

[0 0 18] 7*Ffe«fctfU-HfEJ;9f»Ili«Hi 
*£/U7*-;l<fcftS0ilP«&£-r3o *LT, fll 
Zb-ts-Mc, F U Ms ±tf lx— !f T«flll»SS%^ 

+s/vu— «f, uvi/— yagu— 

fc^TtSo rt«X;V-*-;UfflHl?L<Dga, 7 5- 
2 0 0 pm?^£tt5 0 #K3SLW)tt. 100- 
1 5 0(imT« o rX574H0fl#xyf- 

[0 0 19] «Jjg«6Hff±, /W7*-*J:4« 
NK P N Pd, Co,W, A Us Ag*^4<fct,l 

aw±T***jR«* i *w±kw-s„ 

y-U-S^rtl-rscfc^tSo o. l 

~2nmTMSn50^gSU\ *6o 

$^ffM?^fc2l«iST-t>J;v\ ^II6^«(DSS(C 

«ssioa^*fb^wx - y ^e «}: t) wmmv 
5 0 sttTti, m ffim m uy»*ir*\ $ 

fc^jb^JtLTtt, ^Pil, 7PA5t^ fflvy^fy 

[0020] mwummt, t^r^-fr t*%muft 
rcs^tc mtmmyjhk (Fv^7^^a) 

5^-ht5o ^-LT, £©!§7Mf]i7^A±^ 
i6otbi>~Xh^^->A !i M$n/i7* hvxy 

[0021] j»«PJ6o*«±olBlliWl5»Junc«B 
*o**«U W?i6ot^ftgP^±i:/U7*- 
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[0022] at, iMW*@i8a5»o»^tru^x F£ 

t ISfbTk^Oii^Jfi^fiSSElft-f F U 7 A, 1B&IS7 > 

*-;I/*ff« 0 >U7*-Mt, ¥S£7f-;l/Ftf7 
[0 0 2 3] &fc, rt*X/l/-*-;brt©lfilffl*2l3tS 

»l7^7-i»7O-^0. 1-20 

vol96BE£3tffcfc©-efc<};i\, c<0««li^«9Jtt, tt 
ft£3 0~5 0 Pa.sSfiKftS*^K:mBl/T6<C 

[0 0 2 4] WO^t LTfcl\ Htti£(D«HSte« 
■±Cj»W!P»^**fllbfcafifc:, HE, »of 

mmmz^Zo mit&z^mmitLxfr 
"f-ymm^x, b-ommmzLxw^vm 

[0 0 2 5] HE, §^©x;b-*-;l/£^fJ2tf§c 
i: £ £ T, Mt § SB*S%»f 'J£ S c fc fc nitre* 

§o cntc^, hk, ^<ogaB*37Sffi(i:ji-r<: 

[0 0 2 6] SBKs ±lK«HfittWi*aiLT, Vtt 
@Bfc/V7*w]/*fcjSS£*cfcfcJ:!K £!7'J 

ffi*3W47^;W*£Mi, iOE, fcSWiiPfSiinEEk: 

* FfeJtfl^-iffcJ^m^y KfcKttT, m^y 
KfrSSHiL/'cSKNc, Ni/Au, Ni/Pd/Au 



(5) #12 0 0 1 -2 3 7 5 1 0 

8 

i^-^i/- if, u 

VU— If, YAGlx-lf^ffl^SCfc^tSo IC 
^7 7^0m^7Wjff$tf5¥ffl^7 Ff4, 68 
Pgl 0 0~2 0 0/imT-|flP$^T, flSPiBffl&K® 
fcftBG A/P G A*Ea8S£*¥ffl/<7 FSPftttgBP 
S3 0 0-6 5 0 iimX*ffln-$i£Z>o 
[0 0 2 7] 

mmmLxmwtZo mw(o% i umie 

10 $3^7^— >"g«£ LTfflV^n§7°U > FISBffi© 
«jS£o^T\ 07RtfH8*#!!SfCLT^WrSo 0 
7 f4, *^W©SlHjfS«liK«5^y^-s;Sfil 0 

\m%^i\<-*-)\<m&*Ktmwmxhz>o 

[0 0 2 8] /\y>r-i?WfiL\ 0(4, 37S1S3 0©g 
ffiRtf »ffi£ If ;V F 7 v 8 0 A , 8 0 B A^ffM 

SnTl^o e;l/F77 7MSS8 0A, 8 0B14, * 
f*@&&5 8Stf;W7*-;l/6 Off)«IjnfcMI,"« 
ffeiJl4 4£, H#@8l 5 8Stf/V7*-;l/i 6 0 
20 0}&«£ftfcBIH8flJfi»S 1 4 4 fcfrSftSo tf;bF 
7 7 -fUUm 8 0 A tf ;!/ F7 7 7SBIS1 8 0 B 1 14, 

37»S3 0fcffM£ft/;P$l;oi/-*-;l/6 6 £81 
ffl7,;b-*-;l/3 4£fl-LT$K3*i-tV5o «F H « 
J&M 1 4 4 ©±Ktty;U^-l/^ hi 7 0*^«S 
nTfcD, V/^-U>>'X h 7 0®9flPSJ57 1 KftL 
T, a»tt0i?§l 5 8&tf/^7*-;H 6 0KW/^ 
77 6 U, 7 6 DtfJgjSSftT^S. ¥mWf7 6 U 
f4, IC^y7 , 9 0O^7K9 2e«aiSnT^5. - 
*ffl^77 6Dtt, F-^#-F9 4©/^7 F9 
30 6K:jg!ffiStrtV5 0 

[0 0 2 9] H8K^tJ:?fc, BMi7;V-*-;l/6 6 
ii, nix^-^-^3 6&tfrtS^;l/-*-;l/6 2 t 
*>5j«5o :Wf x;l/-*-;l/3 6&tfrtSX;l/-*-;b 

6 2 a, *n^ne/i/ ft 7 7eai 8 0 a t k ;i/ F7 

7 7lE«IS8 0Bfc%«KbT^5o ftm)l-*~ll 
3 6(4, 37SS3 0OJlii?L3 3©SiBK^l«3 8 

(4, ffiH«%*^t$nfc^SX;I/-*-;l/ffl«fjii^* 

104 o*TO$nTv^5„ 9iszji-*-jimmjtm 

[0030] rt«x;b-*-;i/6 2«i:o^ 
TUffli?"*. 08fc^tj;9fc, rtSX;U-*-;l/6 2 
J4, ^MS5 0, tett^^tl5 2, «»J6^tM5 
6©3«*^ftS„ 3551/^14, #2lTF-ffMLTfe4: 

6 2(4, «ii««i^«nfe^lx;l/-*- 
;l/ffl«HBS*SiJ4 0^/rLT, ^lx;U-*-;I/3 6 i: 

50 mmmt^uy7 ! y^m&t^o 



(6) 
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[o o 3 1] m i mmvfv > heas-ctt, na 
x>\<-*->immmm 4 0 1 lt, 

y&? 9% ^LKEh^tz^tyMtmt 

tMgxNyb0zTfea^#^)R*S*t4 0 ; e 
SSfcLTtt, H«$tffHgL J ff <, sigssfliwno 10 

fist* H t,e * c < ^ 

[0 0 3 2] £fc, t^SffiKnyr^fcrtiSELfc 
fc© SffiK J: 5 £ < ©X^-*-;b£ffMT3 

[0033] mm*, mwvwi 1 nM^fc^i., 20 

A. «iffl^;l^*-;l/ffl*BJE«W, B. ft*x;l/- 

*-mmmmk c. rtix;b-*-;wwJi?t« 

[0 0 3 4] A. Wlffl7;l/-*-^fflttHg^«9J 

GMfcS'x/HiL #71310 , YL983U) lOOfilgfl, S 

ffiK^y^y 7°u ywm*-f4 y^ttirc^mi 

& 1.6/imOSiOz SKg? (TKVr'yfH, CRS 30 
1101— CE, g^S?^t5{iaaf«rtia 
f\*-y<DMfr (15 /tm) UTitS) 1701135, b 
^UytflH (+»->/7°nfi, ^U/-/l/S4) 1.5 11 
SBfclfifflg^-rs 9, ^©^&ti©^g%23± 

1 °CT-45, 000-49, OOOcps £|HgLT# fc„ 
2E4MZ-CN) 6.5 lig(S 0 

[0035] b. m^-^-mmmmm 

g^UtfA (fig 5 (irat 1 0 \im(DU^Ltc 1 01 40 

mm #w?^fc 0 

[0 0 3 6] C. rt«x;l/-*-;WH8H17BK$iJ 

[0 0 3 7] *m<D% 1 HfiS^llC^bS, is 
^•y^r-^Stgl O©Sjg^ffi(COI/>TSl~07^# 

[0038] ^y^-s;isso«Bfi 

(1) IPSO. 8iM©#7XX*°^>$Ji£fc«BT 
(fXYW^F-hy/-^) SJfl|3&^iS:5S1fi3 0 50 



#P*1 2 0 0 1 - 2 3 7 5 1 0 
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©Wffifc: 1 2 /im©$I|?g3 1 #75*-hSftTV3JH 
lSt«fi3 0A*«m^ir3 (01 (A) ) . $ 
■f , C MSmgW. 3 0 A * K 'J ;b«L U IS 3 5 
0 |im©«lffl7,;l/-*-;Hl?L3 2 fcitS3 5 0 n 
m©^«x;l/-*-;bfflMl?L3 3%ffMt§ (Hi 
(B) ) o flS*;l/-*-;WBHffi?L3 3®gBPStt, 
2 0 0~4 0 0fim-eJB/a-r5OA^l/^ ftKHSU^ 
Ott. 2 5 0-3 5 0 iimTt&Zo WafflX;!/- 
*-;bfflll?L 3 2 ©IBPgfi, 5 0 ~ 4 0 0 ji mT-fg 

[00 3 9] (2) «^T, SS3 0KJMBJM|ii)r3* 

-;l/3 6 ^jS-TS (HI (C)).*6IC, M«3 1 

SS3 0OSffiCrtSJB/^-y (&Jffl!) 3 8£JM 
*S (01 (D) ) „ 

[0040] o) mmw-y (mm) 3 8%& 

tf«ffifflx;l/-*-;V3 4, Wfx;b-*-;b3 6*jg 
jffLfc8ffi3 0*#ifc^U 3a»«-&5«, Kfb 
)§ (IMtJS) fcLTx NaOH (10g/l) , NaC10 2 (4 
Og/l) , Na> PO, (6g/l) , WfflkLT. NaO 
H (10g/l) , NaBH* (6g/l) fcffl^feBfc- 

aTMatio. mmw-y (.mm) 3 8**^ 

*iiIfl!X;l/-*-^3 4, n*x;l/-*-;l/3 6©gffi 
KSfW 3 4a, 36a, 38a «. %6ttgjtt4> 

nm^^mur^ (Hi (e) ) o 
[00 4 1] (4) *lffl*;l/-*-;l/3 4fcfllx;l/ 
3 6(C^?t^iJ^3ft«$€5„ £?\ ftSX 
3 6 K±fB B Lfe^JB^;l/-*-;l/ffl 
ISfll^H 0%TOJT'?t«$^§ (0 2 (A) ) „ B 

f-zytowi*. ?*yfflb. f-fymzhvyw 
A, **ymtoi/*/L. WyWLTXT^ ?fym 

v?*isyi>KZfrib%;%?zymtmt(D£m® 
g x n y b o z v&%£m®£$nttMmz> 0 

$>%o S/c, tSi^«^JOifefi^3 0~5 0 Pa.sgfi 

fflx;U-*-;V3 4 e±EATm£L/-ci*l/8X;l/-* 
-;I/ffl«tlfi?caKij4 2^«t-a-5 (02 (B) ) o 
[0 0 4 2] ( 5) ±!S (4 ) Offla%«ArcSfi 3 0 

y) 3 8 0*ffi*»afflX;l/-*-;I/3 4, ^HX;b- 
*-;!/ 3 6 ©7 > F 3 4 a , 36a ^ffi£ftjf vUU-* 
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M4 0, WXihl-;Wl«!4 2£An$« 

\tt^ mz (o ) o 

[0 0 4 3] (6) &|C, ±E (5) ©fflSfcj&U/cS 

«3 0£DMSt, ±ta (3) i:i^«K-B¥aft*nfe 

T*»{*0$3 8©gffit*llfflX;b-*-;l/3 4fttf 10 
^iX;l/-*-;l/3 6©7>H3 4 a, 3 6agffi£* 
SHtHlTuMeSSTc^cj;^ TWUftHB 3 8 <D 
gffiSy 7 7 K 3 4 a , 3 6a gffitcfflftffi 34^. 3 
6/?, 3 8 0*JBJ«*S (12 (D) ) „ 
[0 0 4 4] (7) ±IH (6) Ig*»*fcgfi3O0 
PaffilC, WS5 0^m©|ftfi|{kl*U*U7-C^«HII 
7-h«fi5 0~l 5 0°CST^SL*^?»JI^5k 

mfrz&zmmmimia* Amvz (02 

(E) ) 0 ffiHHIIBiLTfi, Wtfill, IftsiS 20 

fll, # u 7 x / -/«, # u ^ 5 wm<o 7Wh 

£j±«3#©X£fiti, 10mmHgT«o 
[0 0 4 5] (8) 3fcfc, 0108111081 4 4tC/W7 
*-;l/t4*HP4 6*JgjSt« (03 (A) ) o ffM 
(CttKB (COz) ^U- ifKT, tr-AS5mm, 
/WXHl 5 VX^O^fiO. 8mm, 1-737 30 
h U 4- U7 -c yffiSim&ZWi., x#*7£ 

ffil*^ft5«ffl«fl»Sl4 4 tilgS 0 |jmO/W 

[0 0 4 6] Wfx;l/-*-;l/3 6{c, rtSx 

;l/-*-;UfflH17L 4 8 * K U ;l>Xtt U— «f*C J; -a T 
ffijfctZ (03 (B) ) o U~»f©l§£, £g (C 
00 *7l/-ftT, tr-Ag5mm, 777";l>t- 

/c^ax;b-*-;i/ffl^flg^«M 4 o & sraitttjiBffiii 

1 4 4 %flfflf§ia?L4 8 £ffMt3 0 jgSSCBi; 40 
T, f*ll77l/-*-;l/ffl!!?L4 8rt<D7 = 7%iiv> 
A'ySftt'Oi-y hT'n-feXfcSWiTvXv, 3D 

rt»7;b-*-;bfflll?L 4 8 ©g«, 5 0 ~ 2 0 0 fi 

CuSO. '5^0 14 
H z SO, 

Cf 50mg 

iiM 3 0 0 m g / 

X;I/#7$75 7 lOOmg, 



(7) #18 2001-237510 
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* [0 0 4 7] (9) lPlfflII^S4 4(C/^7*-^ 
£4* BP 4 6£iSttfcSffi3 OEyvXvffla^fT 
l\ 1PIWM4 4©gS£ffl{tU ffiftB4 4 a 
*JftS1"5 (03 (C) ) „ COB, ^fgtt^X^LT 
7;Ud>*X*ffifflU *#2 0 0W, #Xj±0. 6P 
a, rSS 7 OtOfcfh? (77XvgBB#g£fiffitt 
S^ttt! S V - 4 5 4 0) , 2»ffl7'vXvffla*^ 

[0 0 4 8] (10) €MWHg«gM4 4mm£xs 

mx>i-*-mnmii4 8tx/w*uy??c u 

(Ni, P, Pd, Co, W) ©6£**-y«yM,fe 
&HI 5 (0 3 (D) ) o BfSmtL 

T, MffiO. 6 Pa, Sfi8 0°C, «^2 0 0W, l$H 
5ft (77XVgHH*M^Sffiffi^±S SV-4 

540) -marrs. cfttj:^ AfgfititgMtfl 4 4 

©SI rt«X;b-*-;I/fflHiI?L 4 8 fc£i:l£JM 
StfSCfctf-ptS. ^Sfl5 0(i, MUtimax 

©£11 5 0 ©JIM, 0. 2/im-e**,, 0 
©Ji&£LT{i, 0. l~Z(imtfM */<y*C01. 

[00 4 9] (ll)ii3 0«3^fr>3-^ 

U 7;l/*U«i««(pT?tti«#4%5»Hff5. »«3 

JSTJPS0. 5/im©^l^J6otl5 2&tttt* (0 
4 (A) ) . 

CuSO, '5HzO 10g/l 
HCHO 8g/l 
NaOH 5g/I 
oyS/i;Wa 45g/l 

30m 1 / 1 
fig 30°C 

[0 0 5 0] (1 2) te«?i6^§t5 2±t, 2 
OftmOJSttl^^l/A (K^7f;l/A) «!)fttt 
T, -?X7%gWUT, 100 mj/cm 2 TBJt, 0.8 % 
hU7AT-ig«HL, fE2 2 0,xm©J6otb 
7Xh5 4*l8tJS (04 (B) ) o 
[0 0 5 1 ] (1 3) ^1^46r3t^5 2±©i6-3tU 

-7X h 5 4 ©IBgj£SKtM¥ftot*itU «Kft^>f 
K5 6%^figt5 (04 (C) ) o «(Si6o^^5 6© 
JP*fcLT*i, 5~2 0/xm^j;V\ 



0g/l 



1 20g/ 



(8) 



¥ffM 2 0 0 1 - 2 3 7 5 1 0 
14 
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m 

mm 
mm 



2 5°C 

0, 8A/dm ! 



3 0# 
1 8/im 



[0 0 5 2] (1 4) 5 0U 40g/l<DN Bg<D£l!ifflgfcfft>fc& (VX^/^- 

z<d'&, %t®-mmik7m7}<.®mzm\ x^y^ic »£-£t8hu iooomj/cm 2 <Dmmmiti. dm 

US?;U5 4T0&Sl5O&tfl&«B«>o£II TCSUfcfflatS. ZLTZ 5>fC 80°CT? 1 Bf^ 100°C 

5 2 1 HfflHt&SI 4 4 ±iC2gf*0SS 5 8 T 1 mfS. 120°C? 1 Bf 150°C? 3 B»£Mn 

)13 6rt(C, rtlX;W-#-;l/6 imWftZ (04 §P#£^t?) E§»7 l U. 7 1 DZtmVfrtr- 

(D) ) o rt«X;l/-*-;I/6 2«, SSSSftffSW;* ^'XHTO (g*20/im) ^ffMlTS (15 

n^S^;i/-*-;l/ffl«fffi?E«SiJ4 0^LT, fll (C) ) „ I c*y7m<D*mrtv7&mZit%¥ 

X;l/-#-;l<3 6 fcfttcSffifcfttJn^^^flllS-r ffl/W Fli, WP&l 0 0-1 7 0 iimUmnZlt&D 
§o S/-c^«?S^Ofcl6BGA/PGA%SI8 

[0 0 5 3] (1 5) WC* fflii (3) ~ (5) OIS StfSm'W FfJ$PS3 0 0-6 5 0 /imT?PJP2 

;l/-*-;l/fflffl|g^«9J6 4*^«-r«. [0 0 5 7] (1 9) xio 

-;WB*B*HiM6 4©ttfitt, 30-50 Pa.sgjg " m o 1 / K >S&t h 'J 7A2.8 xio" m 
Eft5J:5fcimLT*<Cfctfff$U\ Sfe, fl« 20 o 1 / K *xyfc* h U 7A1.6 xio"' mol/ 

ffl«fflB^S«W 6 4 ©ttS*{g< 3€Tfc*tt£±tfS0 E, 2081HS*bT, F^Pg|37 1 IK 7 1 DKJSS 5 /i 

tfif£U\, cnicit), fllx;l/-#-;l/3 6fttfrt m<D-yfr;l/J&offl7 2 SHE 

lX;l/-*-;l/6 2A^fi!c5|p|«X;l/-*-;l/6 6^ H\ v^VA^U 7A7.6 xio" 3 mol/1, iflfk 

iSfSCtS'T* 5 (05 (A) ) c 7y€-7Al.9 xio" mol/K^X^thU 

[0 0 5 4] (1 6) ±lKlK«flii«SSll 7A1.Z xio ' m o 1 / 1, W) y«tt h >J 7 Al . 

4 4§MU 15$ (8) - (1 5) (DXmMT, « 7X10"' m o 1 / 1 fr&&3HKl)B&fto **(caTC 

M§15 8 (X;U-*-;H 6 OS^tf) »SL, ©*#T7. 5#ISii£LT, xyfr;|/i&o£]|7 2_k 

6l^?.^§/Vy^-v ; S1S^f#5 (05 (B) ) „ EJJ£0.03/xm<D&i6otl7 4&JMt§ (05 

[0 0 5 5] (1 7) DMDG{cr§jS2tf/c60! 30 (D) ) „ 

l%©*U'/-;U/#77*Sl#*->ISfl| (B#ffc3S [0 0 5 8] (2 0) f Lt> V^-l^XbS 7 0 

S!) OX#+<>S50%%7^ U;WfcbrcS3tttfif#«^ ©P*W7 1 U, 7 1 D£, ffiJB^JSfc bT^Ba^— 

'JJv- (^?14000) % 46.67g, Wbx.f-iWY X h^WJLT 2 0 0 °CT?U 7P— "f 3 C £lCfc ?K ¥ 

ytC?g(g?-a:fc80ll%£Dt;'X7x/-;l/ASx^+^ ffl/^7 (¥ffl#0 7 6U, 7 6 DfcfclSU ^7 fr- 

(fflfb^x;^ itfn-MOOl) 15. o g , ^Sfii ofc&fftS (H6#R0 . 

7-;I/«ftSI (HSfcJSfi, So°p« : 2 E 4MZ-C [0 0 5 9] SStfLfc/W^-^gfil 0OW^7" 

N) 16 g, ^tt^/V-T*S^fffi7^U;l/t/T- 7 6U(C, ICf-y7'9 0©/^yF9 2*^fSta«J:5 

(B*^m R604 ) 3 g> m\:<m7^V)^ey icmwi, V7v-zn^ic?-v?9omm%o 

(Slfflt?!, DPE6A ) l.5g, KftfmMEfil CO I C^yT^ 0*««bfe/<y^r-: ^*SS 1 0*, 
(+hyy7nttia, s -65) 0.71 g*U£L, Zt3\zc 40 F-^*'-F9 4fJ©/sy79 6lcftfctZ£olcmW 

(Dm^cMLrytm^MtLX(D^y^7xyy m LTU7n-*fTK F-*#-F9 4'\ffi*)tttt5 

SfkW ^2 g , ye«aBi!iktT05k7-^h> (H7#js© . cnfcto, BGA^E^?nr^§, 

(l«t?i) % 0.2 g mx, ttS^25 0 CT 2.0Pa- nyxy-y-lit^U IBIS^MbLfc, ftM#tt 

mmi, Bllifilt (SMftt§, DVL-B® T 60rpm [0 0 6 0] 1 HSfiJgffitftS^-y^-^S 

OJ§£{in-*-No.4, 6rpm ©*^ttO-*-Mo.3K: ffi 1 OOSig^tetO^T, B G A^SBISL/c^^iJ 

^L/c*\ PGA%EI8bTfeJ:V\ PGA^gB^Lfc 

[0 0 5 6] (1 8) DBS (1 7) Ttflfcftfc^y*- «^fe (1) ~ (1 9) $-eOlSlira«Tf*5. *n 

^SSOHiBt, ±ev;U^-U^Ha£ft*20nm WBOXfitoi/^TlfilBtS. Sf\ SSOTM (F 
©g^T-lfljf^c 70°CT20m 70°CT?30^ 50 -^#-K, T-*f-jp- Fi:Ogfitffl) ^^§r»lPgP7 



(9) 
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1 DMcmmmu s t lt^h^-x hmmt 
mum 1 Dmmmmmn sicm^^o *l 

fefe©%lPgP7 1 DrttAftS, @£3|39 

2 taf«ttsssij 7 8 m^t^xmmimmy 9 0 

fclRDtttt, U7a-$*Tt«fc^ 0 fcfc, ± 10 

ffl0gflnSP7 1 Ufctt, TOW 7 6£tS«\ TO<! 
>77 6 * I C ^-y 79 0 ©/<7 K 9 2 AWtW 5 
C«U , J7n-*ffVMC^7 , 9 0*fl(«-r*. 
(09#M) . ilfttj;^ PCAilSSnT^n 

[oo6i] 2 w^) n 2 mmicm? 1 ) 
y hie»£>*M£0 1 1 tc^u 0 1 2 # kei 1 1 ff 

KG&Ktt, £iHflnBtt£(sffi3ft?&3. fiu a 20 

2^ffiMim rtfl*;l/-*-;l/6 2©jH±fcli6o 

*-;l/6 2 t±l^*f*0SS 1 5 8 bZmNtLTV 

-;U6 2 t±l<Dgft0S§ 1 5 8 fcOStttttflfiLM- 
4*, »»o**9 4*EaLfc«^fe (1) ~ 
(1 5) STOSllSWSl^ffl^lBfclelfilTSS. 

[0062] (1 6) MiicmwMib?z*mL, mm 

j»»ot«6 8«g|S-rS (H10 (A) ) a 30 
[0 0 6 3] (17) #^T\ gfiKffrS/^-^OU 
^Xh6 7%ffML/c^ «¥46^tr%JjSLT, *«46 
rjt«6 9«g*t* (010 (B) ) o 1/5? 
X h 6 7 l^X h 6 7 TO&WSi&o £H 6 

-lie 2±\zmmtbr>%m6 smmm^me 9 

fr5*Sl«>otS|59 4 *^*3 (010 (C) ) „ 

[0064] (18) ^©n, ±MncmmmimM 1 

4 4«U ^lUSfi^lTtfiaL/c (8) ~ (1 

4) (oxwtm, mwmi 5 8 (x;i/-*-;n 6 40 

o*#tr) ML, 6|A^S5^7^-^W 
§ (01 0 (D) ) „ fcfe, WftOSiSXStt, JjflU 

abbs® (17) ~ (20) 
[0065] (%3mmm) %3mmm%-?v 

y hI3iM£<DfM£0 1 3 K^U 0 1 4 ctycEl 1 3 * 
©x;I/-*-;l>£ffi*LT*t 0 H3l»l©7y > 

l rt«x;U-*-;l/6 2rt£rtSx;b- 

*-^ffl^i?c»j6 4*^$nft^ %3nmmm 

Tfi, rt«X;U-*-^6 2tfa&t>t£J;»)ft«;*ftT 50 
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[0 0 6 6] UK S2^«S»«OttlST*{i, rt»x;i/ 
-*-/!/ 6 2 W=rt«x;b-*-;W3iffiSWJ6 4£ 
^SfTSCfcT, rtl*/l/-*-;I/6 2£fg£Lfc^ 
*rtlx;l>-*-;l>fflffifll?e«8iJ 6 4 fflKltf t c t 

[oo67] as 4 uss^sD n 4 %mmm^ yy 

(1)I?0. 8 m ©#7XX#*i«£fcttBT 
(fxvw; K— h 'J 7v>» «H!b^45Sfi3 0 
©RBSfcl 2/im©§@?g3 ltfvS^-hSttTl^Sffl 

3i«««3 o Afcwigtmfci-s (015 (a) ) . s 
t\ <: ©§ms« 3 o a £ k u kumiu m 3 5 

0 /tm©3|lfflX;b-*-;l/ia?L3 2 feBS3 5 0 n 
m©ftflX;l/-*-^ffll!?L3 3£?M?3 (015 

(B) ) „ 

[0068] (2) «^t, m3omnmmtbi% 
mmmumnmim 3 7 a wuts (0 1 5 

(C) ) „ 

(3) ft«ft?J6of 13 7 a*ftLT*»*«U WS 

fcotji3 7b^ffMu (infcfct), mmm^-^ 

-J1/JGKL3 2fcjglfflx;l/-*-;V3 4S\ ftSx;l/ 
-*-/WBJtffl?L3 3£flSX;l/-*-;l/3 6«fcS* 
5 (01 5 (D) ) „ 

[0 0 6 9] (4) a»lfflX;I/-*-;l/3 4 fc^-HX;!/ 
-*-;l/3 6C«||g^SiJ%3SJa$-&5 0 tf, ^SX 
3 6 fcig l nasjg«|fcra«ftjl.«x;l/-*- 
;^^g^iJ4 0^EP«ij-e?t«?-fJ:§ (0i 5 

(E) ) o 

[0 0 7 0] (5) »jifflx;V-*-;U3 4t± 
IS A "PUS Ufca»lfflX^-*-;l/ffl^l?t«^J 4 2 * 
?t»?^§ (016 (A) ) o 

[0 0 7 1] (5) Sfi3O0ffiB*'Wh5IMK (= 

7S« 3 0 <Dgffi(Cft«X^-*-;bffl»t»giJ 4 
0, «lfflX^-^-;l/ffl^Ig?t«SJ4 2*^54^ J: 

*®Dlft</fc«>0/^7W**fT7 (016 (B) ) o 
[0 0 7 2] (6) Xy^>?Vi/"Xh£>itfJU Mi 

ST, l/^H3 9WJt5 (016 (C) ) „ 

[0073] (7) mst-mmmm, mtm^m 
mtm~m, mm-%r.mmfr *> & §x < y ^ > ? 

S3 7 a, 3 7 b, S?g3 1 «£t^o *<0«, 
*M3 9*§J»t* (016 (D) ) o ftfc, I7f 

y^ffit bra, ±!2«^tcfc7'j y hBBHIgoajiT 



(10) 
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tt, 0 1 (D) -0 5 %#iILT±$L£!g 1 HfifiMI 

[0074] eg 5 HfiM) S i l«S t mm® 
x&%t>\ %4mMmmi:'imm)i-*-)i<6 6# 2 

Ot<l#flJ£tl, 2 0<E>E*8IS3 6A, 3 6BRtf6 2 
A, 6 2BtfJ&KSftTV3 (017#fig) o lOOX 

«ffi«t*a/aT?t*. 10 

[0 0 7 5] 

nwmmi&u 3>TyytLxm$#&rzib. 1 
g h z w±©fljisiB8<D i c ?y -f^mr^x 

[01] (A) , (B) , (C) , (D) , (E) 14, 20 
[02] (A) , (B) , (C) , (D) , (E) «\ 

*mm 1 wmmm^yT-mm^iM 

0T-$5o 

[03] (A) , (B) , (C) , (D) (J, *m<D 

% 1 $mmmz'*v , r-ym<Dwmjm-e$> 

[04] (A) , (B) , (C) , (D) fi, *fffll<D 

% 1 wsm\z.%%t\v >r-mmw£-mmxh 30 
s 0 

[0 5] (A) , (B) , (C) , (D) ti, *56WO 

So 

[0 6 ] mmm 1 mBmm%>^;>r~mm 

[0 7 ] *mm 1 

[0 8 ] *m<o% 1 &ffiJBS6K$3 40 

[09] *mmw, 1 %mmm^>^y } r~-mm 

Wfffi0T-$5o 

[010] (a) , (b) , (o , (d) «, mm 

So 
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[011] *«WO*2ia(0g*Kff*^«yy-^»R 
[01 2] ^fflOS2»ll^5X;W*-M 

mm^tmmmxhz,. 

[013] *5^©83£«raiteft*>W*-s>g« 
©Kffi0T'S5o 

[014] *58WO*3*SBB«lcff*^/I/-*-/K!D 
[01 5] (A) , (B) , (C) , (D) , (E) 

jmmx&Zo 

[01 6] (A) , (B) , (C) . (D) 

©is 4 mmmz > < 7 ;>'s*mmi0 

[017] *^©^5HSSm«5^'y^r-^Sfi 

nymmxubZo 

3 0 3 7Sfi 

34 mm^7,ji-t--n 

3 6 ftl7>-*-^ 

3 8 

4 0 MX;l^*-;UfflttBaa»W 

4 2 wmzfr-x-mmmmi 

4 4 flROWl&jlMI 

4 8 rt*x;l/-*-;WB*a?L 

50 mm 

5 2 M?*6^£l 

5 6 mm^m 

5 8 »ft[ElSS 

6 0 
6 2 

6 4 mxb-fr-mmffim 

6 6 

70 y/W"-i/->'xn 

7 1 P*W 

7 2 ^yJr/U&ofB 
7 4 

7 6U, 7 6D ^Ba/^y/ 
78 mvtmm 

8 OA, 80B t£;UK 7-y 7BHJ1 

90 mnmmvy 

9 2 

9 4 liftoff 

1 4 4 STOIIM 

1 5 8 m#m 

160 ;^7*-;I/ 




[06] 



(13) 



#F*1 2 0 0 1 - 2 3 7 5 1 0 




(15) 



iff || 2 0 0 1 - 2 3 7 5 1 0 




(16) 



2 0 0 1 - 2 3 7 5 1 0 




7ny M-v^t 

(72)£W# SUII tf* F*-A(#3) 4E351 BB03 BB26 BB29 BB49 DD01 

te$»a«SS/l|Blit^l-l -Tlfr DD41 DD42 GG20 

VffiS^a^fiJtUirt 5E317 AA24 BB01 BB11 CC31 CC53 

CD32 CD34 GC14 
5E346 AA12 AA13 AA15 AA42 AA43 
AA45 BB01 BB20 CC21 DD07 
EE31 EE38 FF04 FF45 GG15 
GG17 GG27 HH01 HH25 



41 'M^J'l-'i 1 \}irlX\], t Y 



m$&M<Dm^ #12 0 0 5-5 1 4 1 0 7 

«2 2^ 6^180 

^ jt«w m# 9 6 3 i 

wtftftmAimA ear mx m 



comity ^oiiiaotawt^fto ^nto^TitJi^ 
a s 

fF?£8§ 2 9^2 »*I£tc «k •mtffcgttS c fctf 

( 1 ) MM 1 - 5 fcftS5SUBfc*f LT 
• JlEfe : 1 , 2 
1 



(2) ff*^6-8^S%^K^LT 



• as : 2 

1 

(3) ft^9«5Mc#LT 

• Si : 2 

1, 2 

, [0 0 0 9], [0 0 3 8] - [0 0 6 0] , 0) fCiBKOfe©^ 

§1 ffl A ^ - 1 

1 .ftFMHB 59-000996 

2 2001-23751 0#&ffi 



-m^LKftm IPC H01L 2 3/12, 2 3/3 2, 

HO 5 K 3/4 6 
• ffir&ffiJM #PtW 1 1 -0 5 4 8 8 4 *f 

1 1 - 1 7 6 9 9 8 *f &$g 

#rj¥ 1 1-261231 m&m 

0 0 1 - 1 4 8 4 4 8^|g 

* IS 03-3581-1101 («3 4 6 9) 
FAX 03-3501-0673 



